Using data from 16 OECD countres from 1981 to 2014, we find that the composition of fiscal adjustments is much more important than the state of the cycle in determining their effects on output. Fiscal adjustments based upon spending cuts are much less costly than those based upon tax increases, regardless of whether the adjustment starts in a recession or not. * Prepared for the 2016 IMF-ARC conference. We thank two anonymous referees for very useful comments on an early draft.
Introduction
The empirical literature on the macroeconomic effects of fiscal policy often finds that fiscal multipliers depend on the state of the economy: whether a shift in fiscal policy happens during an economic expansion or during a contraction makes a difference. Is this the relevant non-linearity when dealing with fiscal adjustments? This paper studies whether what matters most is the "when" (whether an adjustment is carried out during an expansion, or a recession) or the "how" (i.e. the composition of the adjustment, whether it is mostly based on tax increases, or on spending cuts). In order to properly answer this question one needs to study the two aspects -the "when" and the "how" -jointly, otherwise one risks attributing to one source of non-linearity effects that are really produced by the other. So far this has not been done in the literature which has typically studied the two aspects separately. This paper fills the gap by concentrating exclusively on fiscal consolidations. Our results have nothing to say about fiscal expansions.
We estimate a model which allows for both sources of non-linearity: "when" and "how". We find that the composition of fiscal adjustments is more important than the state of the cycle in determining their effect on output. Fiscal adjustments based upon spending cuts are much less costly in terms of short run output losses -such losses are in fact on average close to zero -than those based upon tax increases which are associated with large and prolonged recessions regardless of whether the adjustment starts in a recession or not. Our results appear not to be explained by different reactions of monetary policy and, therefore, they should survive at the zero lower bound (ZLB) when monetary policy is constrained, or within monetary unions where monetary policy cannot respond to the fiscal policy of a specific member country. Gorodnichenko 2012, 2013 find that GDP multipliers of government purchases are larger in recessions. Barnichon and Matthes 2015 find that the multiplier associated with a negative shock to government spending is substantially above one, while it is way below one in the case of a positive spending shock. Ramey and Zubairy 2014 study how fiscal multipliers change depending on (i) the state of the economy, and (ii) whether interest rates are at the zero lower bound: using data for the US they find no evidence that multipliers are different across states of the economy, whether defined by the amount of output slack, or whether interest rates are near the ZLB. Wataru, Miyamoto and Sergeyev 2016, using data for Japan, investigate the effect on fiscal multipliers of the interaction between the slack in the economy and how close it is to the ZLB. However, the size of their sample does not allow them to address the two channels (slack and proxim-ity to the ZLB) simultaneously; when they limit the analysis to the effect of being close to the ZLB they find only weak evidence of an asymmetry, a result which is within the range of the answers provided by the theoretical literature. 1 Alesina, Favero and Giavazzi 2015a limit their empirical analysis to fiscal consolidations: they construct exogenous (with respect to output) multi-year fiscal plans and classify them as tax-based or expenditure-based looking at the relative importance of tax increases and spending cuts within a multi-year plan. They find that the effects of a fiscal consolidation depend on the composition of the plan: spending-based adjustments have been associated, on average, with mild and short-lived recessions, in many cases with no recession at all; instead, tax-based adjustments have been followed by prolonged and deep recessions. 2 Erceg and Lindé 2013 investigate the effects of a spending-based vs labor tax-based fiscal consolidation in a two country DSGE model. They find that the effects depend on the degree of monetary accommodation. Under an independent monetary policy (no currency union) cuts in government spending are much less costly than tax hikes. Under a currency union the effect is partially reversed. Indeed, the model predicts that when monetary policy provides too little accommodation -given its focus on union wide aggregates -spending based fiscal consolidations are more costly in terms of output losses in the short run. In the long run, however, spending cuts are still less harmful than tax hikes, because of real exchange rates and price levels adjustments. The adverse impact of spending based consolidations (in the short run) is exacerbated when monetary policy is constrained at the ZLB.
Before explaining our empirical strategy it is useful to review the techniques used thus far to study how the slack in the economy may affect multipliers. Auerbach and Gorodnichenko 2012 estimate a regime-switching SVAR model with smooth transitions across states (recession vs expansion). Their 1 In a simple real business cycle model, such as Baxter and King 1993, the output multiplier of a positive shift in government spending is below one. In New Keynesian models the magnitude of the output multiplier depends on the nature of the shock that takes the economy to the ZLB. Woodford 2010, Eggertsson 2011, and Christiano, Eichenbaum and Rebelo 2011 consider the case in which the economy reaches the ZLB as a result of a "fundamental" shock. In this case the multiplier can be substantially larger than one as temporary government spending is inflationary and stimulates private consumption and investment by decreasing the real interest rate. Mertens and Ravn 2014 consider instead a situation in which the ZLB is reached following a "non-fundamental" confidence shock: they find that the output multiplier during the ZLB period is quite small. The reason is that, in this situation, government spending shocks are deflationary, raising the real interest rate and reducing private consumption and investment. 2 Alesina et al 2015b extend this analysis to post-crisis fiscal consolidations finding similar results. evidence refers to the two polar cases in the sense that, in computing impulse responses, they assume that the regime prevailing when the shift in fiscal policy occurs never changes, i.e. that the shift in fiscal policy does not affect the state of the economy, for instance shifting it from an expansion to a recession. This is often not the case during fiscal consolidations. For instance, consider the case of Belgium: the large consolidation plan adopted in 1982 followed a year of recession but while it was implemented the economy started growing and returned to positive growth. Ten years later, the 1992 multi-year consolidation plan started after a period of expansion but in 1993 the Belgian economy experienced a recession from which it recovered in 1994.
The assumption that the shift in fiscal policy does not affect the state of the economy is relaxed in Ramey and Zubairy 2014: here the authors compute regime-dependent multipliers using the linear projections method proposed by Jordà 2005 which allows for the state of the economy to change following the shift in fiscal policy. When Ramey and Zubairy 2014 apply this methodology to data for the US, the size of multipliers appears not to depend on the cycle, thus reversing the conclusions of Gorodnichenko 2012, 2013 . Results differ (and are more in line with Gorodnicenko 2012, 2013) when they apply the same technique to Canadian data (Ramey and Zubairy 2015) . Caggiano et al 2015 also allow for a feedback from shifts in fiscal policy to the probability of the economy being in an expansion or a recession. They find that fiscal multipliers are higher in recessions than in booms. Their results, however, depend upon "extreme" events, that is deep recessions and strong expansionary periods.
A second important choice in the empirical strategy is how exogenous shifts in fiscal policy are identified and then organized. In this paper we follow our previous work (Alesina, Favero and Giavazzi 2015a) arguing that the relevant experiment to collect evidence on fiscal multipliers requires studying the effects of exogenous deviations from a fiscal status quo that come in the form of multi-year fiscal corrections: what we have labelled a "fiscal plan". In our view such plans are the correct way to describe how fiscal policy is implemented in real world situations because governments typically adopt, and parliaments vote, multi-year budget laws which have little resemblance to the isolated fiscal "shocks" often studied in the literature. This paper is organized as follows. In Section 2 we describe how we construct our fiscal plans and discuss their exogeneity. In Section 3 we illustrate our empirical framework. Section 4 presents our results and Section 5 concludes.
Fiscal consolidation plans
In this section we first describe how we construct the multi-year fiscal plans we analyze. Then we discuss their exogeneity with respect to output growth.
Fiscal plans
We address the possible endogeneity of shifts in fiscal variables using the "narrative" approach first introduced by Romer and Romer 2010, later applied to a number of OECD countries by DeVries et al 2011 and extended by Alesina, Favero and Giavazzi 2015a . As in the latter paper, and differently from what is normally done in the literature, we do not study the effects of isolated fiscal "shocks". Rather, we study the effects of fiscal "plans", that is of announcements of shifts in fiscal variables to be implemented over an horizon of several years. To the extent that expectations matter, the multi-year nature of these budgets cannot be ignored.
Fiscal plans consist of the announcement of a sequence of actions, some to be implemented at the time the legislation is adopted, some to be implemented in following periods. Plans are also a mix of measures, some affecting government expenditures, other affecting revenues. Typically legislatures start debating the overall size of an adjustment and then discuss its composition: by how much to cut spending (and which programs) and by how much to raise taxes (and which ones). The design of plans thus generates inter-temporal and intra-temporal correlations among fiscal variables. The inter-temporal correlation is the one between the announced (future) and the unanticipated (current) components of a plan. The intra-temporal correlation is that between the changes in revenues and in spending that determines the composition of a plan, given its size. We assume that if a new plan is announced in period  the policies implemented in that period are unexpected. While a plan is debated in Parliament, economic agents could form expectations of what it will look like. In practice, however -beyond the fact that measuring these expectations is virtually impossible -the composition of a plan is almost always the result of political deals which often are only resolved shortly before the plan is announced. One could argue that fiscal announcements are "cheap talk" until they become laws.
Consider a fiscal plan coming into effect at the beginning of year  A plan typically contains three components: (i) unexpected shifts in fiscal variables (announced and implemented at time ): we call them    , where  refers to the particular country implementing the fiscal correction; (ii) shifts implemented at time  but which had been announced in previous years:   − , where  denotes the horizon of a fiscal plan and (iii) shifts announced at time , to be implemented in future years   + . Considering, for simplicity, the case in which the horizon of the plan is only one year ( = 1), and with reference to a specific country , an overall fiscal correction   can thus be described as follows
The second equation explains that a fiscal correction consists of changes in taxes and in expenditures: thus    =    +    and the same holds for   −1 and   +1  The third equation captures the correlation between the immediately implemented and the announced parts of a plan. This is a crucial feature of fiscal plans: overlooking it would mean assuming that announcements are uncorrelated with unanticipated policy shifts. As we shall see this is an assumption violated in the data. Interestingly, different plans (for instance plans mostly based on tax hikes and plans mostly based on expenditure cuts) feature different correlations between announced measures and measures immediately implemented. The same happens if you consider individual countries: some countries tend to adopt plans in which future measures reinforce those currently being implemented; other tend to do the opposite, announcing that current measures will be, at least partially, undone in the future. In order to correctly simulate the effect of a fiscal plan it is necessary to estimate this inter-temporal correlation: simulating an unexpected policy shift overlooking the accompanying announcements would not reflect the data used to estimate fiscal multipliers It often happens that fiscal plans are revised along the way: in that case, we classify a modification of an announced measure as an unexpected shift in fiscal policy.
The above description highlights that fiscal plans generate "fiscal foresight": economic agents learn in advance (through announcements) measures that will be implemented in the future. As observed by Leeper et al 2008, fiscal foresight makes the moving average (MA) representation of a VAR non-invertible and thus prevents the identification of exogenous shifts in fiscal variables from VAR innovations: this makes "narrative identification" inevitable. By "narrative identification" we mean, following Romer and Romer 2010, that a time-series of exogenous shifts in taxes and government spending, rather than being recovered from VAR residuals, is reconstructed directly, reading parliamentary reports and similar documents to identify the size, timing, and principal motivation for all major fiscal policy actions. Legislated tax and expenditure changes are then classified into endogenous (induced by short-run countercyclical concerns) and exogenous (responses to an inherited budget deficit, or to concerns about long-run, but not cyclical, economic growth, or politically motivated).
The fiscal consolidations we study are those implemented by 16 OECD countries (Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Ireland, Italy, Japan, Portugal, Spain, Sweden, United Kingdom, United States) between 1981 and 2014. We take as our starting point the narrative identification constructed for these countries by DeVries et al 2011: in their dataset episodes of fiscal adjustment are classified as exogenous if (i) they are geared towards reducing an inherited budget deficit or a long run trend of it, for example associated with pension outlays, induced by population ageing, (ii) are motivated by reasons which are independent from the state of the business cycle. Adjustments that instead are motivated by short-run countercyclical concerns are excluded on the argument that they are endogenous in the estimation of their effect on output.
For each country we go back to the original sources used by DeVries et al 2011 and, in order to construct fiscal plans, we re-classify the measures implemented distinguishing between those that were unexpected and those that were simply announced. We also decompose each adjustment in its two components: changes in taxes and in spending. While doing so we double check the DeVries et al identification and fix a few inconsistencies. We also extend their data reconstructing, following the same methodology, the fiscal consolidations implemented in 2009-2014. 3 To illustrate our approach with a specific example, Table 1 shows -with reference to the fiscal correction implemented by Belgium between 1992 and 1994 -on the left-hand side the exogenous fiscal "shocks" identified by De-Vries et al and then used in Guajardo et al 2014 and, on the right-hand side, the plan we have reconstructed. DeVries et al overlook fiscal announcements and construct the "fiscal shocks" whose effects they analyze (which we shall call f   ) adding up shifts in fiscal variables that are unanticipated,     with those that are implemented at time  but had been announced in previous periods,   −1  That is, keeping the simplifying assumption of a one-year horizon f
f   and its components, g    and g    are shown in the first columns of Table 1 . For instance, considering the row for 1992, f   = 179 and    +  −1 = 185 The two corrections are not identical because shifts in fiscal variables are measured in billions of the domestic currency and then scaled using the GDP of 3 The dataset used in this paper will be made available on a dedicated space in the IGIER webpage: www.igier.unibocconi.it/fiscalplans the previous period. We use the latest available GDP series which sometimes may have been revised since the time DeVries et al accessed the data. 4 The same holds for the following years and for the two sub-components: for instance, remaining on row one, f   = 099 and    +   −1 = 103. Components entering our fiscal plans appear on right-had-side columns of Table  1 . Notice that, differently from the DeVries et al "shocks", our plans also include announcements of future shifts in fiscal variables.
In the last column of Table 1 (columns 6 to 11) we classify the plan considered in each row as tax-based (TB) or expenditure-based (EB): this classification is done summing all fiscal measures, unanticipated, implemented but previously announced and future announcements. Plans for which the largest component of the fiscal correction (measured as a fraction of GDP the year before the budget law is introduced and summing unanticipated and announced measures) is an increase in taxes is labelled TB; similarly, spending-based plans EB are those where the largest component of the fiscal correction consists of expenditure cuts. Note that the labelling of a plan depends on the full inter-temporal path of the correction and not only on the measures adopted in a specific year. For example, 1992 in the case of Belgium is classified as an EB plan despite the fact that the amount of fiscal correction actually implemented in 1992 relies more heavily on taxation. The labelling of a plan can only change if during its implementation changes are introduced with respect to the measures planned when it was first announced. This, indeed, happened in Belgium in 1993 and then again in 1994. 
for each year , plans are labelled following this convention
To sum up. Using the narrative approach we identify consolidation episodes -that is shifts in fiscal variables extending over a number of years, and thus forming a fiscal plan -that are exogenous to output growth in the year in which the plan is first introduced. Obviously exogeneity of the narrative approach is critical. We address it in the next paragraph.
The exogeneity of fiscal plans
The fact that narratively identified fiscal adjustments are predictable, either by their own past or by past economic developments, has been considered by some authors (Hernandez de Cos and Moral-Benito 2016, Jorda and Taylor 2013) a threat to their exogeneity. Here we explain why this is not the case.
Consider first the fact that fiscal adjustments are predictable based upon past fiscal corrections. Consider the fiscal "shocks" analyzed by Devries et al
which are found to be predictable by their own past. As we have illustrated in the previous section, within a plan, policy announcements are correlated with unanticipated policy shifts, that is
In other words, predictability of f   from their own past is a feature of multi-year fiscal plans and is properly dealt with analyzing plans rather than shocks such as f   . Predictability by past economic variables raises a separate issue. Hernandez de Cos and Moral-Benito 2016 show that if fiscal adjustments are described by a dummy variable that takes the value of 1 when f   6 = 0 they are predictable based on information available at time ( − 1) This observation, however, does not take into account the fact that there are two sources of identification of narrative adjustments: the timing of a fiscal correction and its size. Transforming fiscal adjustments into a 0/1 dummy completely neglects the importance of size as a source of identification. To illustrate 
the practical relevance of this point we have run two simple regressions. Let    be an indicator variable that takes the value of 1 when an adjustment is implemented and 0 otherwise, and run on this indicator both unanticipated adjustments and announcements, that is run these two regressions:
If the only source of variation were the timing of the adjustment these regressions would produce an  2 of 1. Table 2 reports the results: both  2 are low, supporting the conjecture that the main source of identification is the size of adjustment, not its timing.
Summing up: evidence that the timing of narrative adjustments can be predicted does not imply that the fiscal correction itself is predictable because, as we have seen, its size cannot be predicted. It is useful to remember that fiscal policy is different from a medical treatment in which a group of patients are given the same dose of a medicine: if it wasn't, the above regression would produce an  2 of 1
Having said that, even considering the total (as opposed to the zero/one dummy) narrative adjustments some evidence of predictability on the basis of past output growth and past evolution of government revenues and expenditures remains. Therefore, we analyze fiscal plans within a panel VAR that includes three variables: output growth and the growth rates of revenues and expenditures as a fraction of GDP. As we show in Appendix 1, the estimated coefficients on the narrative adjustments in this VAR measure the effect on output growth of the component of such adjustments that is orthogonal to lagged predictors. The estimated multipliers are thus not affected by the observed predictability. Our specification of the VAR, although already adopted in the relevant literature (see, for example, Gorodnichenko (2012,2013) ) is rather parsimonious in terms of the included variables.
This specification choice should not affect our results as (i) plans are identified outside the estimated VAR model and are thus independent from its specification and (ii) the dynamic effects of plans are not truncated, differently from what happens in the univariate moving-average representation adopted, for instance, by Romer and Romer ( 2010) . Adding more structure could help the interpretation of the total effects -by separating direct from indirect effects -but should not matter for their measurement. In addition, in our model what matters in order to obtain consistent estimates of fiscal multipliers is the condition that innovations in output growth and in fiscal adjustments are not correlated. When this condition is satisfied, the fact that fiscal adjustments can be predicted based on past output growth is irrelevant for the consistency of the estimated multipliers (see again Appendix 1).
Non-linear fiscal multipliers
The simplest way to assess whether multipliers depend on the state of the economy is to separate fiscal consolidations initiated during an economic expansion from those that started during recessions. This procedure, however, misses the fact that the economy can start off in one state (for instance in a recession) and then, over time, transition to another (an expansion). For this reason we use a specification which allows the economy to move from one state to another following a shift in fiscal policy. We also allow multipliers to vary depending on the type of consolidation, tax-based vs expenditurebased. In Section 3.1 we introduce our indicator for the state of the economy; in Section 3.2 we present our estimation and simulation framework.
Tracking the state of economy
The simplest way of describing the state of the economy would be using output growth the year before the shift in fiscal policy, or a weighted average of output growth a few years before the shift. Gorodnichenko 2012, 2013 have suggested using, rather than a dummy, a logistic function,  (  ) which smoothes the distribution of ∆ − and transforms it into a variable ranging between 0 and 1 This allows for the transition between states of the economy to happen smoothly with  (  ) being the weight given to recessions and 1− (  ) the weight given to expansions. Using the weighted average of output growth over the previous two years,  (  ) is (where the index  refers to the country)
where   is the moving average (and   its standardized version) of output growth during the previous two years. For comparison, as in Gorodnichenko 2012, 2013 , we define an economy to be in recession if
The parameter  is then calibrated to match actual recession probabilities. For this we use the percentage of years in which growth is negative over the entire sample. In the case of the US this number is 17%. That is, in order to have  ( (  )  08) = 017 we need to set   = 156 This frequency of recession years is close to that reported by the NBER Dating Committee which is 20%. 5 This choice allows us to use the same criterion for all countries in the sample, as most of them do not have dating Committees. Hence we calibrate   so that country  spends   per cent of time in a recessionary regime -that is,  ( (  )  08) =   , where   is the ratio of the number of years of negative GDP growth for country  to the total number of years in the sample, 1979-2014. 6 For example, in the case of Italy,   = 224 so that the country features 22% of its time in recession: thus  ( (  )  08) = 022. The  0   obtained through this calibration procedure are reported in Table 3 . In order to see how closely this method is able to match the data, Figure 1 compares the dynamics of  () with actual recessions in the countries of our sample. 7
A model with two sources of non-linearity
In this section we propose a general model that allows simultaneously for two type of non-linearities in the effect of fiscal policy: those related to the 
state of the cycle and those related to the nature of adjustments. The so far available empirical evidence has considered only one source of non-linearity at the time to find it statistically relevant. We propose a general model to assess the relative importance of the two non-linearities in the effects of fiscal policy considered so far in the literature: a Smooth Transition Panel VAR with two states, recession and expansion, and a non-linearity associated with the composition of a fiscal plan, that is we allow multipliers to differ depending on whether the fiscal consolidation plan is tax-based or expenditure-based. The variables included are the growth rate of per capita output (∆  ), the percentage change of tax revenues as a fraction of GDP (∆  ) and that of primary government spending, also as a fraction of GDP (∆  ) (We describe these data and in particular the choice of our tax and expenditures variables in Section 4).
(1)
The narratively identified exogenous shifts in fiscal variables enter the estimation in two ways. In the output growth equation they enter as shifts in e   the primary budget surplus; these are then interacted with the type of consolidation, TB or EB. The variable e   has three components
because shifts in fiscal variables can be unanticipated, announced or implementation of previously announced measures.
Differently from the output growth equation, in the following two equations we assume that the growth rates revenues and expenditures (∆  and ∆  ) are affected only by the part of the narratively identified fiscal correction which is implemented in period :    and   −1 in the equation for expenditures and    and   −1 in the equation for revenues. Future announced corrections do not directly affect the dynamics of revenues and expenditures. In these two equations the dynamics is state dependent, but not the effects of    ,   −1     and   −1 . We also assume that both revenues and expenditures respond only to their own adjustments. In both cases because the fiscal policy terms that appear on the right hand side are a component of the dependent variable. Finally the model also includes unobservable VAR innovations u  : these are uninteresting for our analysis, in the sense that we do not need to extract from them any structural shock.
Interacting the shifts in fiscal variables with the TB and EB dummies allows to decompose fiscal adjustments in two orthogonal components, whose effects can then be simulated separately. This would not be possible if   and   were directly included in the output growth equation because, as already observed, exogenous shifts in taxes and spending are correlated. If we were to include   and   directly, rather than through orthogonal plans, we could only simulate an "average" adjustment plan, that is a plan that reproduces the average correlation between changes in taxes and spending observed in the estimation sample. Thus we would no longer be able to study the heterogenous effect of fiscal adjustments based on their composition.
In the model we estimate, non-linearities with respect to the state of the economy and with respect the composition of a fiscal plan affect output growth both on impact and through the dynamic response of the economy to a consolidation plan. On impact, the possible non-linearities associated with a consolidation plan -both stemming from its composition and from the state of the economy -are described by the coefficient vectors a b c d in the first equation of model (1). 8 The statistical relevance of these nonlinearities can be assessed testing the following restrictions (i) a = c b = d : the only source of non-linearity in the contemporaneous effect of a plan arises from its type (EB vs TB);
(ii) a = b c = d : the only source of non-linearity in the contemporaneous effect of a plan arises from the state of the cycle;
(iii) a = b = c = d : the impact effect of a consolidation depend neither on the the state of cycle nor on the type of plan.
In the model, the dynamic response of the economy is also allowed to be different during expansions () and recessions () through the autoregressive coefficients,  We can thus test the additional hypothesis
we are left with a standard linear VAR model without nonlinearities.
Since fiscal plans contain announcements of future shifts in taxes and spending, in order to simulate the effect of a plan we need to construct "artificial" announcements correlated with the unanticipated component entering a plan. 9 This is not necessary at the estimation stage since our data contain observations on fiscal announcements. Moreover, since fiscal plans include measures both on the tax side and on the spending side, we also need to estimate the contemporaneous correlation between these two components.
Model (1) must thus be accompanied by a set of auxiliary equations describing the response of announcements to contemporaneous corrections and the relative weights of tax and spending measures within a plan. We allow both correlations to be different according to the type of plan, TB vs EB. In other words, we allow for plans to have a different inter-temporal and infra-temporal structure according to their type. 10 Thus we estimate, along with the VAR, the following auxiliary regressions:
where the first two equations describe the average tax and spending share of EB and TB plans. The third equation describes the relation between unanticipated shifts in the primary budget surplus and those announced for years  + 1 and  + 2 differentiating between EB and TB plans. (These auxiliary regression are needed to simulate the full model). Table 4 shows the estimated coefficients 
the model we estimate deserves a few observations.
• While the state of the economy, i.e. the probability of being in an expansion or a recession, is affected by fiscal policy and can change as a plan evolves, the nature of the regime (  ) is known the moment a plan is announced and does not change unless the plan is amended;
• The effect of fiscal measures when they are announced can be different from their effect as a plan is implemented. In particular:
define a = £  11  12  13 ¤ , and similarly for the b c and d coefficient vectors. Then from the first equation of model (1) the effect of a fiscal measure is fully exhausted when the measure is announced -that is nothing more happens upon implementation -if  11 =  13   11 =  13   11 =  13   11 =  13 and  12 =  12 =  12 =  12 = 0 When these restrictions are not rejected, plans can be collapsed into shocks of the type   =    +   +  This is the assumption made in Romer and Romer 2010;
symmetrically, the null that a measure is effective only when it is implemented can be tested imposing the following restrictions  11 =  12   11 =  12   11 =  12   11 =  12 and  13 =  13 =  13 =  13 = 0 When these restrictions are not rejected plans can be collapsed into shocks using the alternative definition   =    +   −1 . This is the assumption made in Guajardo et al 2014.
• The use of a VAR which includes the percentage change of revenues and spending (as a fraction of GDP), along with their narratively identified shocks, provides information on the impact of exogenous fiscal adjustments on government revenues and expenditures. This is an important check of the strength of the narratively identified instruments -a check which usually is not carried out in studies which use an MA representation to project output growth on a distributed lag of the narratively identified adjustments.
• The VAR model described above is not the way impulse response functions are usually constructed in the empirical literature that analyzes narrative shocks. This literature typically estimates a truncated MA representation or uses on linear projection methods. We show in Appendix 2 that a standard application of the linear projections method cannot properly deal with the non-linearities of our statistical model.
Results

Data and summary statistics
Macro data are from the OECD: Appendix 4 provides details on their sources and on how we compute the variables used in the analysis. Our government expenditure variable is total government spending net of interest payments on the debt: that is we do not distinguish between government consumption, government investment, transfers (Social security benefits etc) and other government outlays. In Alesina et al 2016 we have investigated whether multipliers for government transfers differ from those for other spending items finding very moderate differences. Fiscal adjustment plans for the 16 countries in our sample are constructed as described in Section 2. They are reported in Appendix 3. Tables 5 through 8 illustrate the main features of our plans. Table 5 lists the number of plans that we have identified for each country over the sample of annual data 1981-2014. A new plan is recorded whenever either a new adjustment is announced or previously announced measures are modified. Each plan usually lasts for more than one year. We define each year of consolidation (i.e. a year in which we record any fiscal measure either announced or unexpected) as an episode. Hence, every plan covers one (if it includes only measures to be implemented immediately) or more episodes (if it also includes announcements of future measures). In other words, suppose a government in year  announces some measures to be implemented immediately and some other to be implemented in  + 1 If, come year  + 1 the government just implements what it had previously announced, we record one plan and two episodes. If instead in +1 it introduces some new measures, we record two plans and two episodes. Note that given that our data are yearly, the estimation sample uses all the years in which there is an episode: we take into account the fact that episodes build into plans.by introducing separately, in the estimated equations, unexpected and announced measures.
In total we have 170 plans and 216 episodes, of which about two-thirds are EB and one-third are TB. Table 6 documents the composition of fiscal plans showing the share of their main component, which determines the nature of the plan. The majority of EB (TB) plans is indeed based on spending (tax) measures. As shown in the first column of Table 6 , in half of TB plans taxes account for 75% or more of the total adjustment and the same holds for EB ones. The cases in which plans are labelled as EB or TB in the presence of a marginally dominant component (e.g. the spending share of EB plans and the tax share of TB ones less than 55%) are rare as shown in the last column of Table 6 . Table 7 investigates whether there is a relation between the timing of a fiscal adjustment, or its composition, and the state of the economy. Overall, adjustment plans are more likely to be introduced during a recession. There was a consolidation in 62 out of 99 years of recession ( (  )  08), while we record a consolidation in only 13 over 94 years of expansion ( (  )  02) (see the last column of Table 7 ). To some extent this is a consequence of the fact that fiscal adjustments motivated by cooling down the economy are excluded by definition, as they are endogenous. Nevertheless, it is somewhat surprising that a majority of the shifts in fiscal policy designed to reduce deficits are implemented during recessions. The relative frequency of TB and EB plans in a recession is not very different from that of the full sample. In other words, it is not the case that EB adjustments occur more frequently than TB ones in a particular state of the economy (recession or expansion). For instance, of all the consolidations implemented when  (  ) is higher than 08, two-thirds were EB and one-third TB. As previously described in Table 5 , these proportions hold also in our full sample.
Finally, Table 8 documents the length and the size of plans. Most plans have a one year horizon and, on average, EB plans usually last longer than TB ones. The last three columns, instead, show the magnitude of, respectively, the total shift in fiscal variables, the shift corresponding to the spending side and that corresponding to the tax side in the case of EB, TB and all new plans. EB plans are larger than TB ones and the average size of a plan is 1.83% of GDP. Finally the last two columns of Table 8 confirm that plans are well classified with our scheme: the spending part of EB plans is indeed larger than that of TB ones and vice versa for taxes. 
Results
We first show impulse responses from the general unrestricted model that allows for all non-linearities (model 1). The impulse responses of the variables included in the VAR and of the indicator  (), the probability of being in a recessionary regime, are presented in Figure 2 . Dark blue and dark red lines show the responses of the variables in the case, respectively, of an EB plan and a TB plan introduced at a time when the economy is in an expansionary state (defined as  () ' 02); light blue and light red lines starting from a recessionary state (defined as  () ' 08) SHOULDN'T THIS BE =??? SAME BELOW. The response of the state indicator  () is computed as the difference between its simulated values following a fiscal adjustment which starts in a recession (expansion) and its simulation in the absence of a fiscal adjustment, starting from the same initial regime. The upper left hand panel of Figure 2 clearly shows that the relevant non-linearity is that between TB (red) and EB (blue) plans. In the case of an EB consolidation, the point estimates of the responses of output growth are almost identical across the two states of the economy, while in the case of a TB consolidation the point estimates are slightly different although the difference is not statistically significant.
The difference between EB and TB consolidations starting in any given state of the economy is a strong feature of the data with multipliers comparable to those estimated in Alesina, Favero and Giavazzi 2015a abstracting from the state of the economy. Panels 2 and 3 of Figure 2 show the responses of government revenues and government consumption (defined as explained at the top of this section and both measured as a fraction of GDP) to a TB and an EB plan starting from the two initial states: expansion and recession. Importantly, revenues do indeed increase by a larger amount during a TB consolidation, and spending decrease the most during an EB consolidation. This confirms that our classification of plans is trustworthy. Interestingly, we observe a positive (negative) response of revenues (spending) also to an EB (TB) consolidation, confirming that spending and tax measures are not taken in isolation, thus supporting our choice of analyzing plans rather individual shifts in taxes and spending. Panel 4 of Figure 2 shows the responses of  (): in all four cases a consolidation increases the probability of experiencing a recession (the impulse response is always positive). There is however a significant difference between types of plans. During TB consolidations  () increases much more than during EB ones and this holds both in expansions and recessions. Note that in the cycle-down regime the difference in  () is not statistically significant between TB and EB adjustments. However the total effect on output growth -which is what matters and is the result of the effect going through the response of  () as well as the effect going through all other coefficients in the model -is always statistically different between the two types of adjustment. Table 9 shows tests of the four hypotheses introduced in Section 3.2: 
The only hypothesis that cannot be rejected is (i) i.e. the hypothesis that the only source of non-linearity in the contemporaneous effect of a fiscal adjustment is the type of plan (EB vs TB). Following the result of this test we have estimated a model restricting the effect of fiscal shocks to be equal across states of the cycle but different across types of plans. In this model we also allow the autoregressive coefficients
¢ to be state-dependent. Figure 3 reports impulse responses from this model. Results are quite similar to those in Figure 2 : the response of output is negative following the introduction of both EB and TB plans but TB consolidations are much more harmful than EB ones.
In Figure 4 we remove the non-linearity across types of plans while keeping that across states of the economy. We thus perform an exercise that is similar to what has so far been done in the literature -with the important caveat that our estimates endogenize the state of the economy after a shift in fiscal policy. Looking at the first panel of the figure the response of output after the announcement of a fiscal consolidation plan does not appear to be affected by the state of the economy: the two impulse responses are almost identical, thus confirming that the state of the economy -remember that here "state of the economy" refers to the state at the time the consolidation is first introduced -does not seem to be relevant. In other words, overlooking the composition of the fiscal adjustment (TB or EB), fiscal multipliers do not appear to differ significantly when the economy starts from an expansion or a recession. This results confirms the finding for the US reported in Ramey and Zubairy 2014. Of course this does not mean that the welfare effects are also similar: losing one per cent of GDP when the economy is already in a recession can be more harmful compared to losing the same amount of output when the economy is expanding.
The response of the indicator  () in the fourth panel shows that implementing a consolidation always increases the probability of being in a recession -slightly more so when the economy starts from an expansion rather than a recession.
Finally, in Figure 5 we keep only the non-linearity across type of plans. In other words we replicate (using a panel VAR rather than estimating an MA representation) the exercise performed in Alesina, Favero and Giavazzi 2015a. The strong similarity between the impulse responses reported here and those reported in our previous paper shows that the effect of predictability of the adjustments, which is properly dealt with in a VAR but not in an MA, is minor.
Robustness: evidence when monetary policy is constrained
Ideally one would want to study how multipliers are affected not only by the cycle and the composition of a fiscal plan but also whether they occur at or close to the zero lower bound. Unfortunately, we do not have enough observations to consider all three factors (state of the economy, composition and ZLB) together. What we can ask, however, is whether the asymmetries we identified can be explained by a different (more or less constrained) response of monetary policy. If the asymmetries in fiscal multipliers were related to a different response of monetary policy our evidence could considerably change when monetary policy is constrained.
In order to assess the potential relevance of the monetary policy response (or lack thereof at the ZLB) in determining the asymmetries we found above, we perform two exercises. First, we split our data in two sub-samples: euro area countries (Austria, Belgium, France, Finland, Germany, Ireland, Italy, Portugal and Spain) from 1999 onwards and non euro-area countries (Australia, Denmark, UK, Japan, Sweden, U.S. and Canada) together with euro area countries before 1999. The motivation for this split is that the common currency prevents monetary policy from responding to fiscal developments in individual member countries. However, while it is true that monetary policy cannot respond at the country level, the ECB could still respond if fiscal consolidation happened in a large enough number of euro area countries at the same time. To capture this possible common response of monetary policy in the euro area, the specification also includes year fixed effects estimated on euro countries from 1999 onwards. Model (1) is thus extended to Figure 6 plots the impulse response functions from this model. The results appear to be similar regardless of the response of monetary policy. The only difference is that TB consolidations started during a recession appear to be more harmful when monetary policy is constrained. Overall, however, this finding confirms that our results are not driven by a different response of monetary policy to TB or EB adjustments, or to consolidations implemented in recession or expansion. The heterogeneity between EB and TB adjustments is in fact particularly clear when monetary policy cannot respond. As in the baseline simulations, there is little evidence of heterogeneity across states of the cycle.
As a further robustness check, we study whether the response of the economy to consolidations implemented while monetary policy is at the zero lower bound plays a significant role in influencing our results. Unfortunately, we cannot split our data between countries in years at the ZLB and countries in years out of the ZLB because the number of observations in the former group is too small. As an alternative we check the stability of our baseline results by removing the observations at the ZLB from our sample, i.e. we remove euro area countries in 2013 and 2014, the US from 2008 and Japan from 1996 onward. 11 The results of this exercise are presented in Figure  7 . The impulse response functions are very similar to the baseline case and this confirms that observations at the ZLB do not influence our findings significantly.
Conclusions
Fiscal consolidations can differ along three dimensions: their composition (taxes vs expenditures), the state of the business cycles (whether a consolidation starts during a recession or an expansion) and whether or not they occur at a ZLB or, more generally, whether monetary policy can respond to the consolidation. In this paper we investigated the first two aspects. We concluded that what matters for the short run output cost of fiscal consolidations is mainly the composition of the adjustment. Tax-based adjustments are costly in terms of output losses. Expenditure-based ones have on average very low costs: this average may be the result of some cases of expansionary EB adjustments and other which are mildly recessionary. The asymmetry between the two types of fiscal adjustment is independent of whether the fiscal adjustment starts during a recession or an expansion. The role of the ZLB is more difficult to assess given the low number of observations in our sample of OECD countries. However our (admittedly not conclusive) evidence does not point towards a large difference between episodes at or away from the ZLB, or more generally when monetary policy cannot react to a fiscal adjustment as happens inside a monetary union. However this is an issue that deserves further research.
Appendix 1: Predictability and exogeneity
In a dynamic time-series model, estimation and simulation require, respectively, weak and strong exogeneity: these requirements are different from lack of predictability. To illustrate the point consider the following simplified model, which only includes the unanticipated component of fiscal plans
he condition required for    to be weakly exogenous for the estimation of  1 is  12 = 0 This condition is independent of  1   2   3  In other words, when weak exogeneity is satisfied, the existence of predictability does not affect the consistency of the estimate of  1  Moreover  1 measures, by construction, the impact on ∆  of  2  i.e. of the part of    that cannot be predicted by ∆ −1 , ∆ −1 and ∆ −1 . In fact, by the partial regression theorem, when
Appendix 2: MA's vs VAR's
The VAR model described in the text ( (1) ) is not the way impulse response functions are constructed in the recent empirical literature. In the literature the effect of narratively identified shifts in fiscal variables relies either on estimates of a truncated MA representation or on linear projection methods. The reason for these choices is that in the presence of multiple nonlinearities the MA representation of a VAR is much heavier than in the linear case -which means it could only be estimated imposing restrictions that limit the relevance of such non-linearities. Consider for instance the following model in which fiscal adjustment plans have heterogenous effects according to the state of the cycle, but the VAR dynamics does not depend on the state of the economy, that is, using the terminology in the text,    =    . Assume also that TB and EB plans have identical effects. 12
where z  is the vector containing output growth and the growth rates of taxes and spending,   are, as in the main text, the narratively identified fiscal adjustments and u  unobservable VAR innovations. From this VAR we would derive the following MA truncated representations
Now apply to this framework the linear projection method. This would amount to deriving impulse responses for the relevant component of z say ∆  -running the following set of regressions 13
Now compare this with the more general case in which the VAR dynamics is also affected by the state of the cycle -that is remove the restriction
In this case the truncated MA representation would be much more complicated than (3)  as the response of z + to   would depend on all states of the economy between  and  +  Estimating the correct linear projection would no longer be feasible.
To further illustrate the point observe that the correct linear projection to estimate the effect of   on ∆ +1
is in general different from
Note, in closing, that the cases in which the two representations coincide are very specific. Indeed, when (4) is the data generating process and (5) is estimated, the implied assumption is that the states  ( +1 ) = 1 and  ( +1 ) = 0 are observationally equivalent.
Summing up: if the data are generated by (4) the VAR representation is much more parsimonious than the linear projection which becomes practically not feasible unless very strong restrictions are imposed on the empirical model. popt: OECD Historical Population Data and Projections (1950-2050) . 
Appendix 3: Fiscal plans
